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m introduction

TheclassAPPL Y[x,y] is ashorthandor

In[2]:= APPLY[X, Y]

Qut[2]= Alinmage[x, singleton[y]]]

This constructoris mainly usefulfor applyinga functionto anargument. Applying lambda to this expressioryieldsa

formula involving the rotatedmembershigelation rotate[E]. This formulainvolvesthe function BIGCAP which
correspondso theconstructorA[x]:

In[3]:= class][y, forall [z, inplies[nenber [z, x], nmenber [y, z]]]]

Qut[3]= A[X]

In[4]:= lanbda[x, A[X]]

Qut[4]= BI GCAP

For function evaluation the purposeof BIGCAP is to extractthe valueof a function from the singletonproducedby
taking the vertical section image[x,singleton[y]] of afunction x atanargumenty. Theunaryintersectioroperation A
is notthe only way to extractanelementfrom its singleton. It is oftendesirablewhendealingwith functions,to replacethe

function BIGCAP with inverseg{SINGLETON]. In this notebooksomeformulasare derivedwhich showhow to go
aboutdoingthis. Theseformulainvolve thefunction FUNPART:

In[5]:= | anbda[x, funpart [Xx]]
Qut[5] = FUNPART
The constructorfunpart is definedby

In[6]:= intersection[conposite[ld, x], conpl ement [conposite[Di, x]]]

Qut[6]= funpart [X]
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This constructoiis usefulfor eliminating FUNCTION hypothesefrom clauses.
In[7]:= equal [x, funpart [X]]

Qut[7]= FUNCTI ON[X]

Onecanthereforethink of theexpressionfunpart[x] asagenericfunction.

m applying lambda to APPLY

Applying lambda to theconstructorAPPLY yieldsthebinaryfunction

In[8]:= lanbda[pair [x, y], APPLY[X, y]1]

Qut[8]= conposite]
VERTSECT [conpl ement [conposi t e [conpl enent [i nverse[e]], rotatefe]]]], id[cart [V, V]]]

Therotatedmembershipelationin this formulacanbe eliminated:

In[9]:= conposite[conpl emrent [i nverse[E]], Bl GCAP, | M5 cross[ld, SINGETON]] // VSTri Normality //
Reverse

Qut[9] = conposite[conpl enent [i nverse[e]], rotatef[e]] ==
conposi te[conpl enent [i nverse[e]], BIGCAP, | M5 cross[ld, SINGLETON]]

In[10]: = conposite[conpl enent [i nverse[e]], rotate[e]] : =
conposi te[conpl enent [i nverse[e]], BI GCAP, I M5 cross[ld, SINGLETON]]

The formulafor lambda APPLY now produces moretransparentesult:

In[11]:= | anmbdaf[pair [X, y], APPLY[X, Y]]

Qut[11] = conposite[BI GCAP, | M5 cross[ld, SINGLETON] ]

m special formulas for function evaluation

For the applicationto function evaluation,one canreplaceBI GCAP by inversef SINGLETON]. In this section,some
formulasarederivedwhich showhowto dothis.

In[12]:= Map[VERTSECT[conpl enent [#]] & conposite[conpl enent [i nverse[E]],
Bl GCAP, | MG, cross [FUNPART, SI NGLETON]] // Tri Nornality]

Qut[12] = conposite[BI GCAP, | M5 cross [FUNPART, SI NGLETON]] == union[cart [i ntersection]
conposi te[inverse[SI NGLETON], conpl enent [i mage[i nverse [l M3], range[SI NGLETON] ] ],
conposite[inverse[e], | MAGE[FI RST], FUNPART]], singleton[0]]
conposi telinverse[SI NGLETON], | MG cross[ld, SI NGLETON]]]

)

The add-orappearingn theright sideis the emptysetin disguise:
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In[13]: = Subst Test [conposite, id[range[x]], X, X ->cart [intersection[
conposi te[i nverse[SI NGLETON], conpl enment [i mage[i nverse[l M3], range[SI NGLETON] 111,
conposi te[inverse[e], | MAGE[FI RST], FUNPART]1], singleton[0]]] // Reverse

Qut[13]= cart [intersection]

conposi te[inverse[SI NGLETON], conpl enent [i mage [i nverse [l M5], range[SI NGLETON]]] ],
conpositefinversefe], | MAGE[FI RST], FUNPART]], singleton[0]] ==

In[14]:= cart [intersection[
conpositelinverse[SI NGLETON], conpl enent [i mage[i nverse[l M3], range[SI NGLETON] 111,
conpositelinverse[e], | MAGE[FI RST], FUNPART]], singleton[0]]:=0

The formuladerivedabovenow simplifiesto

In[15]:= %42

Qut[15] = conposite[BI GCAP, | M5 cross [FUNPART, SI NGLETON]] ==
conposite[inverse[SI NGLETON], | M5 cross[ld, SI NGLETON]]

In[16]:= conposite[Bl GCAP, | MG cross [FUNPART, SINGLETON]] : =
conpositelinverse[SI NGLETON], | M5 cross[ld, SI NGLETON]]

Anotherinterestingformulafor this function is obtainedby atriple rotation:

In[17]:= conposite[rotate[e], cross[FUNPART, Id]] // Tripl eRotate

Qut[17] = conposite[rotate[e], cross[FUNPART, 1d]] ==
conpositelinverse[SI NGLETON], | MG cross[ld, SI NGLETON]]

In[18]:= composite[rotate[e], cross[FUNPART, 1d]]: =
conpositelinverse[SI NGLETON], | M5 cross[ld, SI NGLETON]]



